Melatonin enhances adult rat hippocampal progenitor cell proliferation via ERK signaling pathway through melatonin receptor.
Melatonin, a neurohormone secreted mainly by the pineal gland, has a variety of physiological functions and neuroprotective effects. Previous studies have shown that melatonin could stimulate the proliferation of neural stem/progenitor cells (NS/PCs). Recent studies reported that the activities of mitogen-activated protein kinase (MAPK) of neural stem cells (NSCs) changed in response to the proliferative effect of melatonin. Therefore, the aim of the present study was to explore the proliferative mechanism mediated by melatonin on the adult rat hippocampal NS/PCs. Treatment with melatonin significantly increased the number of neurospheres in a concentration-dependent manner and up-regulated nestin protein. Pretreatment with luzindole, a melatonin receptor antagonist, and PD98059, a mitogen-activated protein kinase kinase (MEK) inhibitor, prevented the increase in the number of neurospheres formed by the activation of melatonin. The levels of phospho-c-Raf and phospho-extracellular signal-regulated kinase 1/2 (ERK1/2) increased when treated with melatonin. Pretreatment with luzindole or PD98059 prevented the melatonin-induced increase in these signaling molecules. The present results showed that melatonin could induce NS/PCs to proliferate by increasing phosphorylation of ERK1/2 and c-Raf through melatonin receptor. These results provide further evidence for a role of melatonin in promoting neurogenesis, adding to the remarkably pleiotropic nature of this neurohormone. This intrinsic modulator deserves further investigation to better understand its physiological and therapeutic implication.